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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a composition for ink and to provide a related 
ink-jet printing method capable of giving excellent black printed images, and to obtain a 
new azo compound usable in the ink and for the method. 

SOLUTION: The composition for ink contains an azo compound of formula (I) [wherein, 
and Bi are each a (substituted) phenyl or naphthyl or a monovalent heterocyclic group 
bound via a carbon atom to the azo group; and M is H or a monovalent cation]. The ink-jet 
printing method involves using the composition. 
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X'i,2mm±X'i>ffib%^1)\ 4-&< bt> lWi-fx 
B-f ft £ &-&3g*0M> LTttl2lTtf>»*te*tf 
[0088] affl-CS&^XD-JfelRi: Ltfl ftltf> 

ay*, try Kf*. BBaESiat^^u-^t^WB^ir 
•f ft , v'TVl&JWT U -/t- i I < ii^T o ivx-h h r 

\nm : pn^tf* -/To yymt Lxmrnm.** 

V yit&tmZGtZZm&tfT V -)V i> L < te^f- 'J 

/ x+y**v /-)vy&Am<r>k'j%x^yw\ ; mi 
ni~7 h^yym®. ry v =>*y ymmmcox o 

yyJkVm. ^7i-;M^^. hl^xx/i^? 
y#P, *-*>ry&POJ: S&ajMfx^AJfcRSW* 

&o. ztiMV<nmmyLx\±*y7?uy%m, - 

h d • x h □ vim, 77 V iSy$m, 79 y >v y& 

[0089] mtzmt ix , ferFKRj6$*L* & 

ttJfeBfcLTC. I. 7>-y MXD-1 7, 2 3, 4 
2.44.79.142: ±mmmt bX C . I . 7 
- F >f id- 3.4: itg&^i: IT C.I. 9° A V 
^I^ID-1, 12. 24, 26. 33. 44, 5 

0. 86. 120. 132. 142. 144: 
jfettfcUtC. I.<-X7;>fxu-1. 2. 11. 
13. 14. 15. 19. 21. 23. 24. 2 5, 2 

8. 29. 32. 36. 40. 41. 45. 49. 5 

1. 5 3. 6 3. 64. 65. 67. 7 0. 73. 7 
7. 8 7. 91 ; BUffiSlfflb IXC . I. 079t 
H 7M in- 1 , 5 . 11. 13. 14. 20. 21. 
22. 25. 40. 47. 51. 55. 6 5. 67; 

iftit ttSfeft fc L T c . i . y ;K>- h 4 id- i 4 , l 

6. 19. 29, 3 0, 56, 82. 9 3. 162; 
I 0 0 9 0] *#»fcfcVvCttflFffl-*-*»8i: I 

*<3#j£UvftfttWfcLT(i. C. 

1. -r-f7, A-7,>fin-5 . 4 2. 54. 64. 7 

9. 82. 83. 93, 99. 100, 119. 12 

2. 1 24. 1 26. 1 60. 184 : 1 . 186. 1 
98. 1 9 9. 201. 204. 224. 2 3 7 : 

[0091] imm>4 ytftmLmzte^x . *$tm 
wryft^iwi. o. 5~2 QnmwmmxttZii 

ft Z t hmt L < . 3-1 0 m%X'£*Zill z t # 



[0092] #5&bh<M ^flHMHWi, *B4»«:ls 
v ^Tffiffl-f ft .It & ft*\ SlBBM«tt4 y 9 , *tt 

epwh y? . mmmj ytmizntrnx-h o . > ? 

fflJM^r •i-WLt^ft^f y7> ! x >•/ hflM y?, ffl,t 
tr-f y^^x y hSM-f y? fc U§w^.; h*>'#izif 

* U\ «ot, y?^x -y Kffl>f > ?te. 

ft. 

[0093] ( -< y? yi -y KEttJSTife) i ZXU. * 

HB^o-f y^> ; x >y bim%miz'o^xwtwt&. 
hj^m > : x ••/ sEUcsssi. me-f y^ffltwan* 

#WLT^ft-f y^x -y hffl-< y^a-fflV^-CieHarfif 
sr^Sfc-fft . *^fM y^ >-x 7 M^-ffi 
tisv^Ttt, mt^y^mmmn^-t^LXtcl^yy 
y"x -y hffl-f y^Sfflv^TiawmKMtrtf^^ * 

<, § je txmKmmi z b i . 

[0094] Wm%im®b LTli. #^i]RB«i^< , 

?> : x >y h^fflas, 7 < m^w^tt. 

BPF8-1 69 17 2#^fB. |5]8-2 7 6 93^ 
ffi, |5]2-2 7 66 7 0-f-^|g, 1517-27 6789-^ 
^Hl. |5]9-32347 5-f &#B. ^HBg6 2-238 
7 8 3#&«. WBHF 1 0-1 5398 9#^$g. IB] 1 
0-2 1 747 3^#, (5J10-23599 
IS. (5]10-33794 7-f-^-fg. |5] 1 0 - 2 1 7 5 9 
7-§-l^. (SI10-33794 7^fg, «CIBtt$*i 

[0 0 9 5 ] 4fc, *%afl<7M > 7> ; x -y ME^ffiic 

IJ7 4 )VJ+imiZlR* LV\ 

[0096] neigms&i^eft7 ^ /PAi± . $«r*t 
Sfii 4: i x % *) . xmziB tx . /n y 9 3- h 

Ji^O-eoffe^iisrtmJiLTBitft, SflUI&tt 
tAt-fft«-Wi. -fit -f ii 1 T' J> T 1) J; i/ > L . 2 

[0 097] lulS5dtftfcLT{i. LBKP. NBKP 
^tO-ft^AVl'T, GP. PGW. RMP, TMP. CT 
MP. CMP. CGPfWgft'sW. DI P^«?)*a£ 
.'1/1,-7*^*^^0. «fiWCJ6tT*l63lW>4fla]tfl)»|B|. '< 
-fy^'-. -9-^7^1. ^*3PJ, *^>-Jpj. ^7Hi5S^J 

ffi . ^PSIfi . 7"57,f -y 7 7 -f II' L. > ~ hmX'fo <t 
[0098] Buie^^H^h fCtt. 1 0-2 5 0 



(6 0))03-147238 (P2003-147238A) 



txmmgX'fo 0 , JWKi 10-250 g/m* im& I 
[0100] KfiEift ifcO+T'k . HiB**f U * < 

m (mm. wnti-?y. m&&&) xitmnm 
m (mm, %m, mt**w& 

[0101] fflE£ftfl£tt, MR. 
SiBfea'h B*m B#ttl*lJt3W. ffffiSSttSl 

[0102] mUmmt LT(i. SfeBfl#ff* I < . 

m.&^Mmtixn, mm, m&}}Vi/*?&. 
y, 9>v?, im±, itm&ni'V*. ma 

RfcT^S-^A, 'Jh#>\ -fe'Ji-^'f K 

SBft^y^ HSBM/US"^. Z1HL^?>\ Kit® 

K 7*?y;M*t?>cyK mmsa. x^syWR. 

[0103] WMeftAV Lt«. fll/Jf, * 

f>r>\ titty it? y?>\ >\ 

*y, tilV^>^f->l'^'UZi— 7x. tb'DJfylf/P 
K. ir^)7)V*\, y**:*r4 FRtttt, ^tf)*i§ 

tHBWBWfrf 4 ft* - &t f «flMIWBflJ»tt<0jfe-C 

[0104] mwmm\t ixn. ym^nx^iz 



8-28325-t, |3|54-74430#. |5]54~1 
24 7 2 6-t. |5]5 5-2 27 6 6^. P15 5-14 2 
3 3 9-§\ 15160-2 385 0# . I§]60-23851 
-t. |5]6 0-2 3S5 2-t. |5]60-2385 3#. PI 
60-57836*1% R6 0-6 064 3-§\ [5)60- 

1 188 34^-. |s]6 0-l 22 940-5§\ H6 0-1 

2 2 94 l-§\ 1160-1 22 942-f. 1116 0-23 
513 4*. fflW 1-1 6 1 2 3 6 **>#&«. *S 
^24 844 3 0-^. |5]2 54 8 5 64#. H3 1 4 
80 6 1-t. P13 3 0 96 90# . P)4 1 1 5 1 2 4 

[S]4 1 24 3 8 6-^, |5J4 1 9 3 80 0^, |5]4 2 
73853-t. P4 2 82 30 5-51, 1144 50224 
#«*BB«»tcB«***4. WBBTl - 1 6 1 2 3 6-f- 
&ffi<92 12-21 5Hi;faiSc03tf'J-?-«^J*^t 

[0105] mm&M\M±. mmmnAmzwMX'h 

t F v y-hmzfct L\\ MMttyffllfeey&ti&b 

Lxiis mimmnsmmizttvx i^i5®&% 

tfm K . 3-1 0 J: OiSF* LV». 
[0106] HtifSH7fe14(Sl±^Jt L-T(i, Witf. KB 
SIS. BHHStt. t^-Frs^iRIWtKjfcB. 
y'7i ./ y^^yy i- y r/-;i«w*>MttwraHP 

[0107] ffismsfflsffli, mmm. mmmm 

h . ffi)IS-fr®V§MiJ^ LTti. #^BS6 2- 17346 
3^.|a]62-lS345 7^<04Hi«tEBSilfc & 
OdWbiiS , fIie-^ravSffiPJOftt> 0 C*B7 

t Lxa, mm, 7 ymmrrmmm. mm,7-v 
w&Y^M mm, 7 -mm) notm&svfWL 
&mu mm, vfec+vywum) tf-ttti 

l, BUl£^77l^O-fl:^t20V>Tti. #^BS5 7- 
90 5 3-5? (H8-1 7B) . #BflB§6 1 -20 9 94 
[5162-13582 6-«§- «*4M8(ClBB3&»*>4 « 

[oios] tm^M^msmit ixa. mm, m 
mwm, mm, mmi m, mm&m. m 
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[0109] WR^f 73 - b 1(1(4. fiMPk *tt 

[oho] iHK&egftJ: LTii. Mitr. erass 
eg^/ux^A, aat/sy^j*, zi§ftf-^>\ iKbs 

a v ^fiic# B s BM v- y * , 3 o 4 //i ■ y * . ^'i- 

7/lS7s M<--?< K .«7/L i-7A. 7/15 
7. y htfy. -£*y4 K Jn*Aa4iN K IRK-? 

fU>|77^f7 7 > K 77 y/WR7*5*-f- 
y^f^OO-K ^'JxfWy, ^f^n^rti', S 

toiii] Buie^e^M y^'-t utti. xf-w-y/ 

fls, t"— ^7^3— vvJ—ivg&fcy t"-?l- 
7/1-3 ->k r>7>\ rt^tfyftf >7>'. *-fcf-f 

>xf-/U-fe/Un-7s.. ;try fx/Ufoy H>#co*?H4 

7s^>'7"7i-'"X>-7T7 77s. 77'J/IX-? 

[0112] mt*<?M<F>&/jtt L T(±. ilffjSflk UUte 

[ 0 1 1 3 ] Srfcs ffi!5fEfM&t/fslfJ.7 < /kMifctf 
(.M-y7 3-M$:-fO) Cli. ^'J7-5f 
>•/ 7 X * gfeOn LT i> X ^ . hu IE* 'J 7 r v 7 7,(4 . 

7f7 77,(C^^T(s. If UBS 6 2-24 525 8-f s 
|h)62-13 664 8#s PI 6 2 - 1 1 0 0 6 6#tf)# 
^MBtBtt* 1 **. #5X|£??iBfl&W6^ (4 0°COT 

<n ) # y7-7f7; 7s *mm%kMz$t!mizmwt 

t tz s ij 7 Xlfef^ftK*^ 'J 7- 7 r -y 7 7 2r MIE 
a" 7 7 3- hJBt-ffiiirt* 4: rt-rt'fcBfiit** z i; 

[0114] *j%HflW'f >'7 y'x 7 MEIKSsJbfcti, W 

•vhTf^:. 4 yrztn&ixm&ZBtiil. *tfcE:ti 

( SlfclMl ) ) 773tl^H ^n-Cfcot t i V >. * *5 - 
ftfftM > 7>-i y MS»7J^t!±. 7=1- M >^ >^'t 

^.ss^fiv w >'7*r^* »*Mtf ^scwai-rft^. 



[0115] ♦Wfl^T^^IWimS^J: otc-t^n 

c?m yrmmfmRT/mj yrmmLmzmw y? 

[0 116] 

[Ht&ffl] WTs *«ifl*WI«t*^&S4>t»llt 
^fifiFiJl 

0 . 1 rn o 1 / 1 p K*flSE 3 0 0ml lZffi}N I . %ft 
TMftltz* p -x|- nKylz y : S7V*-VJ*i&iDT h 
y7)U*vftVW8&*:'J?M.?^ffitoLtz. 3 0*1. 1 
mmmiMt t, pHr3 (dOE L^f^. «Ht7 h 'J 
'7A<7)2 0wt%7j<#Mr 5 0ml JD/L . WtH UfcH** 
©?ir:lT'iFI5s L^r 7 7/*&#fe. ^xnilT i 7-ft 
(Tia-f^tlA) 2. 3gjcl2ml, ?gla^3 
ml * *^Tift# LT ^4 1 Z b<^ . SffiBtt I- 'J >7A 
1 . 04 g 2 . 5ml (^gff Lfc» SS^ Jn Z.X3 0 
JS$^T>'7Vil&HI?U^, 

[0 117] 

C1L3 2] 




[0 118] ; e77V'#5. lg. ii+M)^3. 
3g, y|<200m 1 ar^T, MftLX^h tZb^. 

7 h 'J »7Xs7KJ§?K5: 2 0ml Jni , )eSg!*Jn,tT p H 

NMR . -7X7s^7 H/^SKtL. PljtarSoTtk l 
4k (^-ft^*) (4 4 ) ) TblZbtfWRZtlfc. 

[0119] ffi&y&is&izx m%'-Axtzm-m(r>mm 

ft->tz, 1XF. mwotztb. i%m2tLtz7\mfc=?MH 

W^7^0-»*l~9T5?t. P.e^l^TC'H-NH 
RTIi. 6-12 ppm(-90s7)>-7'-h/L-r®SiJL/s:, fiy|ci*. 
jD(Cct 0?^L^2oc7)7"n- Kt'>-7"7/L *l^< 70 
<7>v'7*7/l'£3r#3!.7n l- yidSIU:,. v » 
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te-mmffiizfflmzixti3-icDi'7')-)\sco'j-!b. ® (s.o 

7 ppm) {i'H-'H COSYX'y? hMZTZM8k<ft<2>f>m 

tztf^X. ® (S.49 ppm) (7.05 ppm) TtEfll 

®>:©i7)FBltZi±. iH-'H £05X7,^7 h/MZ&tt&ttfflli 

Lt"c, 'H -13C b/U*^. m®MWti -is? 

i->u®fDj:V<2>n2o<?)7"abyi t zm& PJch) L/cst 
=S*r. ^flfil2 (112.97 ppm) 5 (129.12 pp 

m) tffimLtZ. ttz. 'H - 13 C HMBC7v^7 h/l/CJi. 
QXzHgtTkh 13 C -i/7"i-Jl'4 (129.20 ppm) iUl* 
9 (115.39 ppm) izSrtfywnm ( J J CH > JbW&ftfc 

»i. 7 (130.79 ppm) *J«J:tX9tC3-*^K^)fflM 
( 3 J CH ) #itetu 6 (144.88 ppm) l~2-*> K?)ffll! 
( 2 J CH ) iMhtitz (TEflBS^4». KttOffi*f?rc« 
. 3ri/ ffirt»& (Tnhy©£l£igtf)) 5 '^3-* 
>K«ffiH ( 3 J CH ) - fc«fctf®*»£ (TohXDtBB 
£)) 2^<93-tf> KOfBH ( ? J CH ) I4«4>*i**»-9fc. 

0 1 (Fab.Nega) ffcost. 
[0 120] 
[4*1:3 3] 



OM NH 2 




H H 



:<o 3 s 



HOsS— "p/'1T;V8Q,H 
'7® N (g) 




[0121] (-feffiioittSf) ^BJ^rv'tt-s* (ft* 

fc&fo (44) : 4 . 7 - ^7^ii«: ) t . 8'J>££ 
Jft, If 18 1*1 . 2 . 7 - S/x 7 VflH»*T* h 

^ ( a ) ( tfjtst^ma ) t <vmmmizt$tt&&& *■ 

ttJRL^:. li-L^^ft^do^T, UV-24 0 0P 
C (?§ip D p£. (ft) tbfflmfiM) Srffl^TDMF^t- 

fc. H 1 db» 1 liflBMIteft (44) <*>»JK>w 
h/Uar^L . *«a2(iJt^t^fe (A) <o»iOW^^ h 

WHt^lltt. 450~660nmO<a«t;J3V^t. tttf^l 
L -T Jff 4 L V MRM*^ ? h^* £ L T V >l> £ t tffrfrr, 

[0122] mmm 

SrJjD*. 1 'J Lfcft. 3 0-4 0Tr«ng»L'$r# 

MlfflWtfPU:. lOmol/lCt 
pH = 9fcHW8L, 2 5/xm<7>$?a7< 

^^-TMffiPjiL. y^fflffljS^fc IT 7' 

7-y?flH y^atlWLfc. 



WiMfc^ft (44) 
yXfUy/'J 3-/1- 

2 -Un (J F>' 

t-7-f/-/lSTG 

( f§p d p£ . X7-7D yifcH ) 
PROXEL X L 2 

(i§n n n^ I C I Co. , Ltd. W) 



3 2. Og/L 
2 0 g/L 
120g/L 
23 0 g/L 
S 0 g/L 
17.9 g/L 
0. 0 6 g/L 
8. 5 g/L 

1. 8 g/L 



[0123] TIE^ 1 1230? X :> CM 
Lt. 5-f 1- 

>T>/ >'7 



•?-*£>?4y7. -7-ey? Ay? . 7-^1- 



L ■ . * 1 \Z3f<tA > 9 -t -y M 0 1 L ■ t 
[0 124] 
[«1 ] 
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(«fit: g/i.) 



[0125] 







sir* V* 


?l r// / 




Jrn- 
1 


/ 77V 




T 1 

1 — 1 


T 1 

1 1 


i' 9 

1 t 




i 0 






7 ft 


to- U . 


ft 75 




14 7 


jV . U 












T-4 














14.0 




t**>vt tn-n 


i cn 

1 3U 


110 


lau 




IVv 


bV 


J* 5* 


Of 


AR 

*H> 












1 uu 


1 ou 


1 


ISO 


150 


120 

1 LU 


MlT*tj\»A* 111-*, 


loU 


1 HU 


130 

I ou 


140 


1 ou 








~ 


















— 




230 
















2-tW> 












80 




i v. 5 




11.1 


9.8 






*-*;-*stg 










S.0 


8.5 




6.9 


7.4 


6.8 


6.7 


0.8 


ICS 




0. 08 


0.07 


a 08 


a 08 


0.06 


a 06 


Proxel XL2 


3.5 


lb 


1.8 


2.0 


I* 


1.8 



UL3 4] 




T-2 



T-3 
Na0,S 




(S0 3 Na) 3 




!i>C v_ 



S0 3 Na NHCHjCHjOH 



SOjNa 



*2K«B ifjKSSEUM 1-103, 10 

5, 1 0 7*fl^Uc„ Um^^l5i-I»^i. fiBfilni 
SAM >' ?-t •:/ M 0 1 OjfelSKwM LX^Hl- 1 tc h X 




S0 3 Na 



T, a 2(2^1- J: -We. *Kf &2. 7->'^rv'feS 
^ffli^y^-t-yi-ioa. 1 04. 1 06, ios 

[0 127] 
[£2] 
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m2 



[0 128] 



Ut3 5) 



fct*Hfc£1SI (A) 



A > £ ir v V 






1 0 1 


W^itS® (44) 




1 0 2 


tt*Hb««l (A) 




1 0 3 


vm&m (35) 




1 04 


tt*Mb*« ( B ) 


ttttM 


1 0 5 


MSHMrtJj (28) 




1 0 6 


tttMbS«J (C) 




1 07 


«5Wt«* (27) 




1 0 8 


J±«*t£«3 ( D ) 





NaOaS-^^^SOaNa 
S0 3 Na 




(C) 



N=N-{]}-CN 




tttfrfc^Sl (D) 



N -S OH NH 2 /=v 

NaOaST^^SoaNa 



[01 29] ftdi'i^M >^-t ■? I- 1 0 1 - 1 0 8 *W v? i?x ■■> t-T'J y^-PM 7 7 0 C (i&ft£. E 
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P S O m±m ) <Mi- V 'J s J\zWh . ffl®)ZX%±% 
n-;M02, 1 0 4. 1 06. 1 0 S ) fa. ifnfc# 

tzA yrzm^tz. ^mzxmw^yni' (A y? 

•b 7 M 0 1 , 1 0 3. 1 0 5. 1 07 ) .la. Jt$$ffll? 
ffinf yy /Hz Jt'< . '-fix HfiK***/^ * 
[013U 



affi*ifc&ffl«£?BJ£-$"4> £ £ . ifc, *^ 
fca*?*. Hfefeflti: vxfflrih . btztf->X*mto 

Ay? ^mMzwmzm.^ t>ti i . 

[Hi ] mmmix^htLtz^%m^TYit^tm 

[##<»S] 

1 *W!Btf>W5yfl:£» (44) 0MRJBW<? ViV 

2 Jt«Mfc£» ( A ) <o®JBW^? Wl 



[HI] 




n-3->400 420 440 460 4-50 500 820 640 660 380 600 B2Q 640 660 S80 TOO 720 740 700 780 800 



«*Jl|**filHlll+ffl210»ft g±¥£ 
7 A >l-M,m3t£tt.ft 



F?-i*(##) 2C056 EA04 FC01 

2H086 BA55 

4C033 AA02 AA17 

4.1039 BA29 BC05 BC16 BC19 BC20 
BC29 BC33 BC41 BC44 BC47 
BC50 BC51 BC52 BC53 BC54 
BC55 BC65 BC66 BC73 BC77 
BC79 EA42 GA24 



